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010264708 **Image available** 

WPI Acc No: 1995-165963/199522 

XRPX Acc No: N95-130478 
Colour image processing method for printing - by determining output 
signal colours based on variable tri- colour input levels and rates of 
UCR 

Patent Assignee: FUJI XEROX CO LTD (XERF ) 
Inventor: KITA S; MURAI K; OGATSU H 
Number of Countries: 002 Number of Patents: 002 
Patent Family: 

Patent No Kind Date Applicat No Kind ' Date Week 

CJP 7087346 A 19950331 JP 93248475 A 19930910 199522 B 

US 5502579 A 19960326 US 93138430 A 19931020 199618 

Priority Applications (No Type Date) : JP 93248475 A 19930910 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
JP 7087346 A 15 H04N-001/60 

US 5502579 A 17 H04N-001/56 

Abstract (Basic): JP 7087346 A 

The colour image processing method involves conversion of an input 
chrominance signal constituted by primary colours (R,G,B) into an 
output image signal having four colour levels including the secondary 
colours. The chrominance signals corresponding to input image 
information from an input unit (1) are isolated to generate constituent 
RGB components by a chrominance signal isolator (2) . The rate of UCR is 
then determined by a rate relation operation unit (4) that gauges the 
colour saturation levels of colour levels that change at same rates. A 
non-linear signal conversion unit (5) finally transmits output image 
signals constituted by four colours to an output unit (6) . 

USE/ADVANTAGE - For use in computer graphics, video printers, 
colour proof systems, printing scanners etc. Facilitates faithfull 
colour reproduction of input images. Provides high processing speeds. 
Offers high level of conversion accuracy and degrees of freedom. 
Results in fine gradated images. 

Dwg.1/11 

Title Terms: COLOUR; IMAGE; PROCESS; METHOD; PRINT; DETERMINE; OUTPUT ; 

SIGNAL; COLOUR; BASED; VARIABLE; TRI; COLOUR; INPUT; LEVEL; RATE 
Index Terms/Additional Words: COLOUR; IMAGE; PROCESS 
Derwent Class: P75; S06; T01; T04; W02 

International Patent Class (Main) : H04N-001/56; H04N-001/60 
International Patent Class (Additional) : B4 1 J-002/525 ; G06T-001/00; 

H04N-001/48 
File Segment: EPI; EngPI 
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INVENTOR (s) : KITA SHINJI 

KOKATSU HITOSHI 

MURAI KAZUMASA 
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Corporation) , JP (Japan) 
APPL. NO. : 05-248475 [JP 93248475] 
FILED: September 10, 1993 (19930910) 

INTL CLASS: [6] H04N-001/60; B4 1 J-002/525 ; G06T-001/00; H04N-001/48 
JAP 10 CLASS: 44.7 (COMMUNICATION -- Facsimile); 29.4 (PRECISION 

INSTRUMENTS — Business Machines); 4 5.9 (INFORMATION 

PROCESSING — Other) 
JAPIO KEYWORD:R002 (LASERS); R105 (INFORMATION PROCESSING — Ink Jet 

Printers ) 



ABSTRACT 

PURPOSE: To precisely reproduce a color with a simple operation by 
converting original read information into three variable chrominance 
signals on perceptively equivalent uniform color space, deciding a UCR rate 
from a saturation signal and deciding the picture output signals of four 
colors including Chinese ink from the UCR rate and the three variable 
chrominance signals. 

CONSTITUTION: A picture input device 1 outputs read picture information as 
three chrominance signals R, G and B. A lightness/chromaticity separation 
means 2 converts R, G and B into L*, a*, and b* . A saturation deciding 
means 3 inputs a* and b*, and outputs the saturation signal C* by a 
prescribed operation. A UCR rate function operation means 4 decides the UCR 
rate .alpha. by the operation of C* and an adjustment parameter group. A 
non-linear conversion circuit 5 inputs the UCR rate .alpha, and L*, a*, and 
b* and converts them into the four output chrominance signals of cyanogen, 
magenta, yellow and black by a prescribed operation. Thus, the faithful 
color reproduction can be compatible with the improvement of picture 
quality. Chinese ink printing and ground color removal without an unnatural 
saturation gap in an achromatic color area and a chromatic color area can 
be conducted. 
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^^fe^^±O^S(H^^^UCR^^:^^U. UCR 
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*X «f E 



\ 
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7 - 8 7 3 4 6 



^?fi£BS±©»K©^*»e>UCR (Under Co 
lor Removal) 

[§1*5 2 ] 3£Jg<H^kUCR^CD§i{&£Ig]^W#£k 
L c k t -T S 11*5 1 1B«cd # 5> -HiflfeSaai^ 

a = Ak2+ (Aki-Akj) x [1 
b) ] /2 
^:t\ a = (C*i + C*2) /2 
b = (C*2-C*i) /2 
a> 1 ©RK a = 1 
a< 0©B$, a = 0 

[11*^7] *7-iftx*8i-eB»ashfc 3e 

mmmmmm&mnwizm&mtefym&&m±.<D 3 ^a 
^©31 1 <Dmm^&(Dmi&&?jizM'3^Tmm&Qm± 30 

^©^JgftS^fiStct t>« £tUfcS£fifI^A>£U CR$ 

a = Ak2+ (Aki-Ak?) x [1 
b) ] /2 

;:t\ a = (c* } + c* 2 ) /2 

b = (C *2- C * i) /2 
a> 1 ©K, a = 1 
a< 0©B3, a = 0 

[11*5 1 0 ] huIB^ 2 ©*JMMift»dU «ft®#«7& 40 
[§g*5 1 1 ] y Hi. 

isjii»&nfcs^©n»ffl[t:»L, -tix-tnwjsn-sa 



[IB*53] Hul3UCR^a£, W<**-* (C 
*!, Aki) , (C* 2 , Ak 2 ) 4<&tr*S;©l8»fc: J; 

otsst^i k£?$ak-r&ii*5 2ia«t©i3acD^ 

C*<C*iCDB§ a = Ak| 

C * i^ C *< C * 2 £>B$ a = (C*-C*i) / (C 
* 2 ,-C*i) x (Ak 2 -Aki) +Aki 
C*2^C*(D^ a = Ak 2 

[11*54] BuI3UCR^a£, S»;<^p<-* (C 
*1, Aki) , (C* 2 , Ak 2 ) *<&tr*5£CDWKlC«*: 
ot^ts: h^^ahr^ll*5 2aBtt£Dl3^CD^ 

- t a n h (tt/ 2 x ( C * - a) / 

buibu cr$ h Js*eaeia±©i3ia 3 mwL&mm? e s 

[11*58] WiBUCR^tfejE^Kti;, 11^7^- 

* (C*i, Aki) ^ (C* 2 , Ak 2 ) *A^j-r^lD^ 

C * < C * a = A k i 

C * i^ C *< C * 2 ©B$ a = (C*-C*i) / (C 
*2~C*i) x (Akj-Aki) +Aki 
C * 2^ C *CD$tf a = A k 2 

[11*5 9] H58BUCR*i*^a«iv iafi/^^- 

* (C*i, Aki) . (C* 2 > Ak 2 ) *\±)Tz>mm 
;^j*-*A;*J*Si^ *S©iSfia')UCR$^$ 
tf> 5 * ^ e k * tr - k * ^a k * £ Hi *5 7 IBS © 

- t a n h (tt/ 2 x ( C * - a) / 

[ii*5 1 2 ] mm^mmmmn^twmmn^ 
e-&bfeii»iiiHip]ss^e>*: Hu8Bi#©3fls^itiB 

*^Oft»2«^IBItffil8BA*tit«L&«ffia*«*& 

k^D, BufB^i!j±i^[l]5S^S^Ti>3^^Jiiiii^^ 

©SIS 2 ffi^F^©«^©^ k LT £t# 3 ©T- fc -5 
dh^^ak-r^>IS*51 IIBKcd^^- 



[|f *5 1 3 ] Bu83#»JBBBaaS¥SkH5IB*»* 



3 

m i ©£»si«i§]B*«jau 

$ 2 hig 3 cd 3 $ft?mmmi L (D&m 2 am^se^ lt sb 

2©A±r^^a Us 

A*£lt« IfetE^i 1 flDA*ar?i:8l 2 cDA^iS^ 
m 1 k» 3 CD 3 3 4l?&&8i! li 1 © 

*«lHli8©»l«l ; Ft:«|&-rsci:t«tt), 

m±fm^£!g 1 ^m2©m^iS^tcff 5t»Ot?»5C 
hOHRm 1 18a»©*^-iffiflfcffl.31KH. 

So 

[0 0 0 1 ] 
[0 0 0 2 ] 

fi##JK*i:-5 LTEP©J^frt)tiTl^o CtiJi. ft, 
*>T>CD3fiBJB!lCDS'fi\ 0J*«. -Y>^# 

[0 0 0 3 ] Sfc, £©4fi0JB!lfiDB!L 74?>^, 

i/r vowsa-f >^tc*tLT^fo*$>s 100 %TfiEfc^ 

7 >© 3 feCDo 2 ftiiitt-SStSSiCTft & . 
ttfflKSfc:*$(tseiia«** s i£<«cSi:4:*t:. AH 
S 35 1 c *5 u - 3c £ tt * iS < it J$ -T S c i: ifi X § 6 
-9 ic & £ 0 £ fcTfil»*t«to-Ci9fflB3&*^— - f 

ftJ^*)$>So C©J;-5JcTei»**4e9iSiJT-fi : -5 d h 

^Sh^M^A^iiiSifl^fc^bTt^^tc^^-r^^^ 
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m&x\±^-mmmzn\.x--mzm>m*^< u 

[0 0 0 4 ] C©HJH*#Si-r qDffiJfiD*^- 

^H^5 7 - 1 7 3 8 3 8^^, 13^835 8 - 1 
9 0 9 5 1 ^«*5ctV, ^11^5 8-211757^ 
70 &«*£|fljj^;tXT^£o ?$P§Hg5 7 - 1 7 3 8 3 8f 

&mms 8-190951 ^Rmtekv, ^mm 

5 8 - 2 1 1 7 5 7^&«£«U \timm%m{mzik& 

^ * -T oflj x 5 d h £ i f) igiljgfD ^ U «: 

[0 0 0 5 ] Sfc. >f >^^iy h, jfijftte^gBS, U 
— If — ^ ^ tf D 7=7? A —m-(D^A is&JlJ]^— IBS 

x(f^lSB§5 9 - 1 6 1 9 8 1^2r$H, ^M^5 9 - 1 
J0 6 3 9 7 3 *&«*t:Bi*$ixT^5o ^MBS5 9 - 1 

6 19 8 l^£:miZirs£tlZ>J5%kX'{Zm, -?n>* , f> 
T>cD3fe^I-^©^/J^^I(3, »5SS**i:tii* 

ztir^Zo £tz, nmms 9 - 1 6 3 9 7 3^^$sr- 

40 [0 0 0 6 ] 

IftW&MikLXo £? 611] LiPl/^A 5 ^ 11383*3 
W5 7 - 1 7 3 8 3 8^fi«£^$ft£<k5&Tfil» 

ess 8 - 1 9 0 9 5 1 ^&mte&zf, ftmms 8-21 

1 7 5 7^5:ffitC(4, ISfHffltflc#bT«a, Tfe^^ 

50 a^a^-rs^js/^^tiT^sA*. ^n^cD^is^ 



5 

[0 0 0 7] ^HBS5 9 - 1 6 1 9 8 l^&miZ 

(1) «o , ^l[H]MX?3>7 7l/>^iiI, #3* 

4^#, 1 9 8 4, 1 - 7*T-kE^6*IT^5o £ 6 
{3. ^MHH 5 9 - 1 6 3 9 7 3 ^ JxS 

^jaHT-^SCfc^Wl^tLTiSt). 0»J;L«, J. A. 
C. a. — ;i/ (Yule) i ^7-^0^^73X0 
BPBy*#WJK8IS, 1971, p 2 4 7-p24 
8 £fa*£*iT t^5o 

[0008] *«ra«4. HugaLfc«e*aa5©^tciE 
tct fjiEfit^efis^fT^. stress £:*f«5fi 

[0009] #*wtt«*©Hi«8as#5£ (bp 
t^y tamtam, T&^£Z!foti7-mm%hmj5&& 

•fcTfSBSrffifltTS Ii:^^©g^htl)o 
[0010] #$8t!8f±U C R (Under Co 

lor Removal) ^£ ggfi pjffi fc T S d i: 
H«tc:/iBli&H«S©3 > b a-;i/^*iij»/;fc^iij& 

[0 0 1 1 ] * fctc, *«fl8ttUCR**iS5<ift*L/T 

[0 0 12] £*>tc, *:*Wtt-a&tM>tt^tt:©«Ht 

a=Ak2+ (Akj-Akj) 
b) ] /2 
a = ( c * 1 + c * 2 ) / 2 

b= (C* 2 -C*i) /2 
a > 1 CDBS. a = 1 
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[0 0 13] 

^^^^fd4fe^D^i^glttliJfI^tc^^-r^^^-^l 
J9«e2H±®3*Ree*fc:*8iL. J9«ea2n±© 

[00 14]#««©SiS©-«ai:J:Wi, SBK«^ 
fcUCR*©H«*aWpTffii:-r5. Sfc. 

<i±, i9*effipa±©»a[ii^^'5>ucR**i*^-rs 

Htli, *>M-f KBR, «itftanhHR*fflt^ 

feco in «k m ± m ^ ^ <d &mz mm xz $ n 5 « 

[0 0 15] **W©±IB*^-iBIMQ f 31»at||Jli-r 
20 5fc«>©*7-iffl«fll31SIBtt. *^-H«A;fc«B-e 

fi-^^^Si-rS3b7-ll»J13l»Blc*5V>iT. «a 

*#>£^jg&/£^f& (0 1 CD 3) i: N *©3gJg«5£^8! 
c£ t)» f>*l&iigKf§^A>&U CRf^ft^nU CR 
(0 1 CD 4) iiuaBU CR^h^fe^ 

30 ^*»*SSi2©£»*a (0 1 © 5) k*«jtfc* 

[0 0 1 6] SRStCcttttt. huIBUCR^^ 

ss^khu s»>n^— * (c*i, Aki) . (c 

*2> Ak 2 ) *AAtSM^7^-*A*fS (01 
©7) I8«lc J: ?) UCR^£*tf>£iSH^f& (01 

(a) ^TtiSMi^ 

40 C*<C*iCQB$ a = Ak| 

C*i^C*<C*2©Wf a = ( C * - C * i) / (C 
*2-C*i) x (Akz-Aki) +Aki 
C*2^C*CZ)B§ a = A k 2 

( b ) M^ofiinieDitSnS 

: [1-tanh (tt/2 x (C*-a) / 
a< OcD^. a = 0 

[0 0 17] itu!Bgl2cD£&^|£&. ^^B^cD-^atc 
5(? «J:lx(ia»©*»®»»-3.-y h*S^tdB^LT&S 



7 

[0 0 18] «r8B«tt^HR9tflt^a2:B!IIB«flC¥a(D 

32g^±f*s^ uu#-5b5>vx* s «#*isib 

tf—^ b ^>^X$(D^^ m^$)%kb ^>iSX$ 

CDV— RffiW©* V— F&if) ^Sl^C^bfc^ 
(H5) *>*>&ft, llilffi 1 »© 3 

'IMS* h ^>^**(z>y- K SSfiO^V * if) 
HtHU53A*tc:lt«bfe«JEII*«*&L. ft-jaBft 1 ^ 
t'S^tJtflWLfc«at*tt*&-rsc:i:fc:<J: ft, 898321 

^©fu->, Kseoru- hJ&if) Rs<5D««t©2ii; 

ffi«i:LT<±, ft 1 hft2CD3*^±iftif^ (0 6 
Q3. Q4) ©SBl*? (^^, V-^s 

****6dUT»i©2l»it*l[a]» (i60il-i) 
£*HfiJcL, *3i:Si4©3irpJi(B*? (H6Q5, 
Q 6 ) om lW¥*&*t6&\sXm2<D&mmmi3a 
(B6CD5SK-2) ^Mts ft 1 ^4 0 3*Si^±fr!iS 
*?©&»2ir?*l6^LT* 1<E>At^^L, ft2 
tm 3 <D 3 ^ittl»If^CD&ft 2 *S!^£«gl^ IT ft 2 CD 

S2©A**rFiafc:flM&u ft 1 tm 3<D3^m<mm 

¥<Dm3ffittmM\sWZl<D&tl1«¥t.\s. ft2hft4 

<d 3 w^mmmwrn 3 m^mtn bft 2 ©a**? 4: 

mmm<m\E\ffi(Dm i« : fic«*&-r septet ft, a^ 

[0019] 

-H*A*««*> CD 3 fi«^*»KWfc**ftKfc»K 

• fifi^Kfg^tiaiai-rso ^*wtc«i«ix.«i 976 

CIE L * a * b *m^m&Ztllzm^\ L, Cl<D5J?jg 

/#£~/&fb^£::h#T*£&o 
[0 0 2 0] #lc, K«i*^a(c«t ft. fijKfi**e> 
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5£«5tlcfi£oT»ftf§*f C* (0fl*K. L * a * b * {§ 
C* = (a* 2 +b* 2 ) 1/2 T^H;*tl£) 

fifBaT-©UCR*(i0t»JI8*nSxST-S>So * 

70 ft, ucR^ii 1 0 o%fc-rs;:£:#S£u^o t£o 

T, -»«cttUCR*»±»Kfc»l>T*»*'J>t:»«* 

[0 0 2 1 ] Sfe, UCR*«iA*Htt©ajat«fcoT 

ID&9lfftcD»^ UCR**±flt££<»S-J-3£i:-C 

tcA«»**^i:-rsiH*©ig^ UCR4Mi'J>fc< UT 
ffift*J?3£&«Hj&sfiBi:&£o ^ot, UCR^cd 

[ 0 0 2 2 ] ft 2<D£gS^i£££ ft, UCR$h 

fH^fefM^ (W^liCIE L*a*b*{l^) ^e>4 

jjm^&&fe$tiz>o cicD«#{i4A*r-4m*T*cDa 
ft, A*et»uTg*^tr4ecoui*e^ttsoew3& 

&IIWS*ajgrSfc©i:fc ft, 3etB^(M^^:^^L 

&o **ST-(i4em*fi-^*^jtca»pjffiT- 
&ft, ia»«Kffifl3& s 4e(g-^*^jiciBia-rs^>7 ; A 

[0 0 2 3 ] CCD^^tC *«MT-«ieSffi©S^tt* 

asrsj6H"T-esaiu^©iaHiei±*%it Lfcu cr 

«x 3&if) ^f^i^tl,^i:^§^o Sfc, -jgcD#! 

nafi«iAPa©ssttfc^<-abfcjB-r^a*tiSo 

[0 0 2 4 ] Sfc, KiaE©cta«:#««£*tt 

^^^^•fetc, 4fi(O^JttJ*«iS*/ha«<3DlHlH«fi8 
50 -ca-C^, ^Ac, fte*CDV h Vt7Xm&&&?J&lZ 
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[0 0 2 5 ] 

A**Kirtt»(*e>nfcA/D*»s m^v?) iz 

<t (5^>f ^;W§^fc:g$i£tu 3fefefl^R, G, B 
L* = Fi (R E , G e , b e ) 
a* = F a (R E , G e , Be) 
b * = F b (Re, G E , Be) 

{Re 1 , Ge 1 , Be 1 } t {L*>, a**, b* 1 } (i 
= 1, . . . , N) (DttfoTZn%iT-*Z&£lz%iM 

C* = (a* 2 +b* 2 ) 1/2 
[0 0 2 9 ] SgJKe^C*ttUCR*H»«»*®4tc 

SJRt*5^T, (C*i, Aki) s (C* 2 , Ak 2 ) © 
2^4t?>ft5. -^i:Aki>Ak 2 T*^ !K 
*g-eTBSi^Sfc&t;:fcJ:Aki = 1 k-T^CD^M^ 
L^o C*l (ctA^fl^T-cT)^ U^a^fc t>*iljg£% 

C * i= 1 0 

Aki= 1 

C * 2 = 3 0 

AkpO 

*»5£Ufco **I«l:*tf5UCRii 

mm&* o^Ak^u o ^ c *co^HT'^viicMj^-r 

C*<C*i<E>B§ a = 

C C * < C * 2 £2>B$ « = 
Ak 2 - Aki) + Ak i 



i:lt^7i/;i/t:ai^^ni)o fefi^R, G, B(£, m 

^Re, G E , B E fcg»3ixfc». W« * 

2 \ZAt)£tiZ>o 

[0 0 2 6 ] W& • efi#«^K2ttA*fi^ffi«tS%R 
E, G E , B E *»UM?Jfc**K'T?*!K tOW* 

ot, fCSS^Hilltli, 1 9 7 6 CIE L* 
a* b **#»ST*S>S<DT-, ttTO«T'li^©afi» 

[0 0 2 7 ] {Re, G E , B E } * {L 

*, a*, b*} SfiStaUft-rsJctt, &©<fc-5&^ 

JHitifl!^ {Re, Ge, B E } A»6 { L * , a*, b 



(1) 



[0 0 2 8] Bjjjg • ejB^«t^S2iCp«>ai*^tiS { L 
*, a*, b*} ff-^codt), {a*, b*} f§^(i3^ 

(2) 

30 t-l^hot {L*, a*, b*} -\£D^^^:fTofeh 

soc*as;tp6fts$ti5o c*2tis©teffl*wJifi 

T-&£o t£oT. Ak 2 iiAk 2 = 0 hT^CD^M^ L 
— 9 t IT 



(3) 

[0 0 3 0] HS^hUTii2M^©^xe^%X^tl 
So 3£ 1 ©#3;tel2 2 Jc^-T J: -5 3&»f«BSa©l8»ST?S> 
So CfiDfct* m&'i^j* — ? (C*i, Aki) . (C 
*2, Ak 2 ) ^l^TUCR^al^ 

Aki 

(C*-C*i) / (C*2-C*i) x ( 



(7) 

11 

C*2^C*(E>B$ a = A k 

a = Ak2+ (Aki-Akj) x [ 
/b) ] /2 

::t\ a= (c*i + c* 2 ) /2 

b= (C* 2 -C*i) /2 
a > 1 <E>BvK a = 1 
a< a = 0 

M■^■s*«?8©*ffl^^!llHlK5^c|DIv^Tv^s• 

6. **«B«-Ctta; (5) *UCR*HRJMMMft4© 

Ui = 2j {wji • g (uj) } + 0 

Xj=g (Uj) 

Ui= 2 j {wji • xj} + e 

msk-r&mnmm*. m . (8) £its?-r£& 

JBSffg (ui) *JEU m^J^tf £&£>T*&£o 

[0033] *&mmizm^ sitim 
±fo<Dmfttmm<Dmw*fio$><Dx$>z>o zcdjlok 

»?"SllB«j£tcit^TEB*fB3KfbU i&jK£ 
T^D^lelBt?*itt»»»J-=y h**at5»^t:t) 



ftgl3p7 - 8 7 3 4 6 
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2 (4) 

— # (C*i, Aki) . (C* 2 , Ak 2 ) £3H> 
TUCR$alt 

1-tanh (tt/2x (C*-a) 



(5) 

[o o 3 i] a; (5) t?aarn«ucR*H»«»*a 

4£>£>ffi±r£ft£U CR$at J»ft • effidBI*© 2 
^^>m±F^n^ {L*, a*, b*} <I^«i#«Jfc£8l 
EB 5 Iz A±>£ *U >^>x 7yx>^ s ■{ xd — N :/ 
^4e©fcB*fifM^t;:£8l£ft£o ^CD|5g v CCD^ 
&{i4 A* -4 tB7J<D£&T-$> D-^t;:g&£*i£o 
[0 0 3 2] 4:||jKffl|k:«^'&^jB%XSllHlB5ttBI4 

^ti5o B4fcjF*#«»»»^v Mi, loiU 
<D\ti&$>*). ^(3D*A*u jlC^«JB(3DH»g (uj) 
©»B*«t*«***?S 1 1 a - 1 1 ni, *ttft 

»u *ti?timfrmwn*m?z>mn^mi 2 a- 1 

$ t>\zmm*mnirz>mw^WL 1 3 h^osx^o 
mme^o t^x, ^(DtL^<Dmn^m^v,x 

(6) 
(7) 

(8) 

A^JttSUJfcaBbfcWn^S - 8 5 1 5 7^ r^iBjB 

Hth L feSIt £ & t» COT- & S o 
[0 0 3 4] «Ts *HWJ©^«^[I]S§ 5 tc*5(t 

S¥i£iT£o ^©BRcDT^oyiHlBttS^tS ism? 

tt^sftif) ictsanirJteiaBfcictoT 

fSt^CD|g2^ (^-*, ^— K ^U^K) PJICA* 

*v-k) ^jgg. mn<Dtzto<Dmfrfa\z\£m\stz 

[0 0 3 5 ] Mi*:^JhUT. ^^-7 b^>^^^4 



(8) 
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13 14 

m^ftm^m 5 iz^to ati C ii: i c2©^ i ci- 1 C2& 

Ici-Icj=Ie - tanh { (V B i- V B 2) /2 V T } (9) 



V B 2tP^fy*(lfttanh*«U ^©^t&fBic: 

S^ffl I Ei^l^fcffl^ltW^Sffi^SSSt^ I CI" I C2 

[0 0 3 6 ] IEflCD«F^*«l8-r3»*tt, i5^S$ 
ftS. SIR- 1CD^ 1 fcfH^ 2©3^ : F±iiti^ : FcDm 70 

v-*. ^jv-k) £^,§ru mm 

(B5R- K 5JR- 2 ) *JBffi-TS. B5R- 1 © 

a? i tmm- 2<Dm?2<D3ffii L M^m i ?'(Dm2i®^ 

(^-;*. y-K ^'JyH) ^^Ls A^Vi N ii: 

IOUTl-l0UT2= ( I E 1 — I E2 ) 
(10) 

[0 0 3 7] J^L±. h^>^^^lC«tSIUH £0 

So 

[0 0 3 8] ±13. h£**y 

*H»«»*a4*6Ui**nsUCRa|sai:, H^Jg • 
feJK#«^a 2 ft* {L*, a*, b*} ft 

T. S^7 1 «0 6 T»« LfcsJMSJBSt*^ * h *S 
U fi*7 2J±H8tiS-r««l6/«ffiaSllHlH"C» 
(3. BIR7 3iii9 {C^-THfiilplB-efeSo ^7^9 



T3. B*- l©^^2i:S^-2(D^^lcD3 

£sgiirL. A^v^^So B3K-KD5TP 

1 ilfiJR- 2<Dm? 1 ©3 3 i«? (3 

U^*. Kl/->, 7"l/-h) £|g^L. !gl©ffi;big 

?io\}T\t. mm- iomi L 2 tmm-2(om^2(D3 

h) ^2cotb^iS^IouT2^t-^o W±£«J: 

09Ufcfcb*«St£l I 0UT1 — l0UT2^^#^-i:^T-§^o 
-£©(5g. a^HStilloUTl- l0UT2« 

t anh { (Vini- V IN2 ) /2 V T } 

[0 0 3 9 ] ^©J:^ 3&Affl*K»aiI*^ilBJB*tftiaH 

scD+ffi^^gph lt. $mm&»i3is& s ±mtm i o 

»^b7-^102 (0 7) ^©HuStC 

D/At«i-«ii/>ytMioit ^commz 

A/D^-#Iil/>^tM 1 0 3 h^K, sBSi 

So 

*;u*-3&s«'>U. 3i^;i/^-^o^ KliSSJPtS* 
to. &S^fflfcBflffl**»i: ITx^^-lt^M 
[0 0 4 1 ] j^Tx H 1 1 *#R8U«c#&x 
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Step. 1 C, M, Y, K L*a*b*£SI2t 

^ (C m, y, k) s«i&u SMRta^-ry > b 

SA^gBTfflfiU L * a * b *{§^£?#£<, 

N=P 4 *§) *fffiE*rSo 

E = 2 { (L *- L * 3 ) 2 + ( 
(11) 

££*k ^ft-r^»o L*' , a*' , b*' (± 

[0043] Step. 3 C,M,Y,K L*a 

* b *mi&*KDy- 7* >y b SJH^T. L*a*b*->K 
max^^jifbf €>o Step. lT?»£ft&C, M, 
Y, K L * a * b *£&*ftDo C, M, YCD'PU 
< t$> 1 oASOtfeSt»00^«iaiU, If^yhtt 
&o *©iJ-:/4r * b tCzfe^T, L*a*b*£A*K K 

iT^T. U C R $ 1 0 0 5 k S Off i: & o 

ZCD&mt'S-Z- btltd L * a * b *{H 

E — 2 {Kmax-Kmax' } 2 (12) 
tZcfclK ^filT^o ZZTr. Kmax' fcfc^ Sim^filT- 

& <5 o 

[0044] Step, 4 Step. 30Kmax 
hStep. l©£ffe#©K**fc£UCR*a*fftti 
U L*a*b*a^C, M, Y, K*!tft*e»Kb-r 
£o L*a*b*i3MUT, SfStep. 3T-?#*>tl 
£«JS£lfe*flHv Kmax£?#£ 0 — L*a*b 
*<DmWkttX-&Z> C, M, Y, KOKfi^*#BU. U 

a = K/Kmax (13) 

T^ffl^-htCcfc 8rfcfc:L*a*b*a, C, 

[0 0 4 5 ] Step. 5 L * a * b * a^C , 
M, Y, K£»**4*i:fc«afbU *©ISj|l*.&ft3 

L*a*b*a*A;*K C, M, Y, K * & ;bffe&p {§-*§• 
hUTs *? ~7xi )\>f — is b >&lZ *) M jBHb £ ff 
Oo ZOm. C, M, Y, KCD^mmC , NT , 
Y' , K* ii— Mx Step. 2 CD C , M, Y, K^L 

* a * b *gS£8lfc:ck *) , L * * a*' b** ££tfe 
L£CD*>, a(ll) 7?fFi$tl5o d©3sSJ£> st (1 

i) (D^*)\s*-mt&K*m>Mb?zm&t£mfrmtm 
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[0 0 4 2 ] Step. 2 C, M, Y, K-> L * a 
*b *©^&£^*;U3f— CIE L * a * b * 
AEiiLtllfbtSo Step. lT-ff^tl^NJm 
©gtfcttort. C, M, Y, K£A±k L*a*b*S! 

(iCIE L*a*b* AE£fflOT. 
i*-a** ) 2 -h (b*-b*' ) 2 } 1/2 

[0 0 4 6 ] Jil±CDXg£$g6C: f:Jc<t »K #»JBS!!fe 

ieiB5(Z)M^ffliiHffl«±ft^$tL. 0 1 fc^sns*^ 
±saxeti. $>< £T-nmmznmis, *c-t?»6 

*«W©*7-H«ffl31^iS*|*!jK-rsj!j7-a^»B 
20 <Dmn£t[.Tmfr&t$Z£$>mZ-t>tlZ><> SB 

K£Ta*n<D4effise«-§- (c, m, y, 

K) *«Brt©** y-tct&fflb. *B©£f5^E- Kic 
T, Step. 5if©«ff48BrtOV7h->x7f 

[0 0 4 7] 

tt\ eHajm^oHHia±*#itbfcucR**** 

4 eai^fi^^^^-r ^>cdt% ^^mi^m 

SjSt o i> t ^ © tB^j * ^ » t 1 - r;ujBSCT? 



V 



(10) 
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[Hffl©H(#fi:RW] iff 

[El 1 ] *«W*0*^-iii«j!!l31«HOllffi«0±ft: 

[13] 

& -2> o 

[0 5 ] *«Wl-*Mt5*»JBtB»iaBf*l*OlN«JEiS 
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T- © U C R J* Hf&ffl ; < 7 > - * CD IB HE 
#* WC © U C R * H »ce> H RSS W H -C 



[0 6] *^^{C*3WS#^S^[HSSF«9©^«lff^ 
5. 

[07] **WC»»4#»»«IHHl»0*«i:a:* 

[08] *SBWfcfctt5#i&JB«£0&CD*ffifcfta 

[0 9] #*W£:fctt&#&JfcSiS®B&©*ffifc&.S 

[010] ^%Qic«lt«^SR^9t0iaBS©±««fiK 
[011] **SWt*5ltS^iSJBSIStlHl8SfflS*fll, 

@3 fi * & -r -s fe to © ^ in * ^ -r y o - ^ * - h r- & 
[??^©i&0;§] 



A 



B 



•8 
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ft 
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ft* 
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lib 
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A2J 
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SI 6 
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input 



^ — abok . 
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(a> 



input 



V 



output 



(b) 



input 



x 



output 



[09 ] 
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(a) 



9 

output 



threshold 



(b) 



| threshold J ^ 



output 
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[011] 
Ull 



|step.l 


C,M,Y,K «• L*a*b* £ fti&-f * 


1 


Step.2 


C,M,Y,K-» L*a*b* <r>W8k* ^*>V*f- Ulife 
£ CIE L*a*b* AE t L X g^fcf & 






Step.3 


C,M,Y,K ++ L*a*b* <D ^ ~f -fe * h 
T, L*a*b* — Kmax* Jfc&f -5 






Step.4 


Step.3<TCKmaxfc ^&*+£>K£ & t CUCRfo 
* » tii L, > L*a*b* « -C,M,Y^tM * » 






Step.5 


L*a*b* a -~CMXJ&&&t *i>t\z MM^t L 
^ o IS&x. <i it & * fit £ BUI * 33&?&i&fels] 
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7D> h^— vCDij^^ 
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15/66 

H 0 4 N 1/46 



3 10 K 
3 1 0 

A 



